Evidence for the translational control of storage protein gene expression in oat seeds.
We employed a rapid fractionation method coupled with a sensitive enzyme-linked immunosorbent assay to quantify the globulins and avenins in developing and mature oat seeds. On a molar basis, there is approximately 10-11 times as much globulin as avenin. Pulse labeling of endosperm proteins indicated that the rate of globulin synthesis is approximately nine times that of avenin. In addition, neither protein class showed any signs of degradation during this experiment. Analysis of the storage protein mRNAs indicates that both globulin and avenin transcripts are associated with membrane-bound polysomes and are found in similar concentrations within the membrane-bound polysome fraction. We found that avenin and globulin mRNAs are fully loaded with ribosomes, suggesting that initiation is not rate-limiting for translation of either protein. Rates of globulin and avenin synthesis were similar when synthetic storage protein mRNAs were translated in vitro. Translation of equimolar amounts of globulin and avenin mRNAs in the same reaction showed equivalent amounts of protein synthesized when compared with globulin and avenin mRNAs translated in separate reaction mixes. We propose that translation elongation or termination reactions are likely regulatory steps for controlling storage protein synthesis in oat endosperm.